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MODULES FOR A MEASURING DEVICE
AND MEASURING DEVICE

BACKGROUND

The 1mvention relates to plug-in measuring-device mod-
ules for msertion 1nto a measuring device and a measuring,
device with measuring-device modules, which can be
plugged 1into a measuring device housing.

SUMMARY

This summary 1s provided to introduce a selection of
concepts 1 a sumplified form that are further described
below 1n the Detailed Description. This summary 1s not
intended to identily key features of the claimed subject
matter, nor 1s 1t intended to be used as an aid 1n determining,
the scope of the claimed subject matter.

Building up measuring devices from several measuring-
device modules which can be plugged into a housing 1is
already known, for example, from DE 39 33 647 Al. In this
document, the measuring device 1s formed from a housing,
into which several plug-in components are inserted. The
plug-in components are jointly connected to a plug-and-
socket panel by means of which an electrical connection of
the plug-in components 1s achieved. The individual plug-in
components are combined 1n their function to form a com-
plete measuring device.

The housing 1s designed to be inserted into a 19-inch rack,
without the need to remove the plug-in component groups
from the housing in order to {it them into a 19-inch rack of
this kind. The plug-in component groups are inserted into
the measuring device from the front. Accordingly, when
inserting the housing into a 19-inch rack, all of the connec-
tions of the plug-in component groups are therefore acces-
sible exclusively from the front. However, if the measuring
device 1s to be used as a table-top device, 1t can be fitted with
an information-output device arranged as a functional unit at
the rear of the measuring device. The information-output
device extends over the entire width of the measuring
device. To operate the measuring device, 1t must be rotated
so that the information-output device 1s facing towards the
operator. The connections, which are arranged on the indi-
vidual plug-in component groups, are at the same time
turned away Ifrom the operator, so that a connection, for
example, ol a measuring line, 1s possible only at the side
facing away from the operator.

Such measuring-device modules have the disadvantage
that a module, which provides the appropriate structural
space for the necessary electronic components, must be
specially constructed for each module type. In the case of
plug-1n component groups with a small space requirement,
the use of standardized parts 1s therefore only possible 1f a
corresponding empty space 1s acceptable.

With the measuring device described, it 1s disadvanta-
geous that a connection of a measuring line 1s not possible
at the side facing the operator.

A further disadvantage 1s that a mobile use of the mea-
suring device 1s only possible under limited conditions,
because a protective device against vibrations 1s not pro-
vided for the individual plug-in component groups. The
reliability of this measuring device 1s considerably reduced
because of the absence of such a protective device against
vibrations, which may occur, for example, when the device
1s put down at a measuring station.

A further disadvantage 1s that, with the device proposed,
the mdividual plug-in component groups form a complete
functional unit only in combination with one another. It 1s
therefore necessary to calibrate the measuring device 1n its
entirety including all of the co-operating plug-in component
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2

groups. Replacement of an individual plug-in component
group 1s not possible without re-calibrating the measuring
device.

The object of the present invention 1s to create a measur-
ing-device module, which satisfies different structural space
requirements with an extensive use of standardized parts,
and to create a measuring device with plug-in measuring-
device modules, which allows convenient operation by an
operator from the side with the display device.

This object 1s achieved by the measuring-device modules
as defined according to the invention 1n the claims.

Each individual measuring-device module provides a first
printed-circuit-board space and a second printed-circuit-
board space. The use of such mutually separate spaces
allows the possibility of arranging those components, which
are sensitive particularly with regard to their high-frequency
behavior, for example, in the first printed-circuit-board
space, and of protecting this space from electromagnetic
radiation with special protective measures. Such protective
measures can also be arranged on the printed-circuit board
itself, for example, by means of a metallic covering of the
components. This allows an open design of the measuring-
device module, which leads to a better flow of cooling atr.

Moreover, 1t 1s advantageous i1i the measuring-device
module 1s built up from at least one frame element, of which
the external periphery surrounds the printed-circuit board
arranged 1nside 1t 1n an essentially enclosed manner. The use
of frame elements allows the achievement of a variable
system with a ligh degree of symmetry. This means that
production costs can be kept to a minimum 1n view of the
small number of diflerent parts to be manufactured.

Advantageous further developments of the measuring
device and the measuring-device modules according to the
invention are possible with reference to the measures
defined in the dependent claims.

In particular, 1t 1s advantageous, if, in addition to the
connections arranged at the front of the device, further
connections, which are arranged on the 1individual measur-
ing-device modules, are provided at the rear of the device as
input or output connections. As a result, those connections,
which must frequently be linked to different lines by the
operator, can be arranged at the front of the measuring
device, while other connections, which are used less fre-
quently, can be arranged at the rear. This leaves a large area
at the front of the measuring device, which 1s available either
for the arrangement of operating elements or for a large
display.

Moreover, it 1s advantageous to fit the measuring-device
modules into the measuring device by means of a guide
device, wherein the guide device has at least one resiliently
deformable guide element, which 1s capable of reducing the
hardness of any impact acting on the measuring-device
module as a result of a vibration. The reliability and oper-
ating life of the measuring device 1s considerably improved
because of the correspondingly reduced acceleration acting
on all of the components contained 1n the respective mea-
suring-device module.

In this context, the grid dimension of the guide devices 1s
advantageously selected so that, between each adjacent
measuring-device module, 1n the region of the first printed-
circuit-board spaces, a slight gap 1s formed through which an
air flow 1s guided in order to cool the measuring-device
modules. To prevent a tilting or rotary movement of the
inserted measuring-device modules, the guide elements are
preferably formed from a number of resilient tongues
arranged 1n a row.

The plug-and-socket panel 1s mounted in a floating man-
ner within the measuring-device housing 1n order to prevent
the measuring-device modules from damaging the connec-
tion sockets formed on the plug-and-socket panel as they
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move during a vibration and to balance tolerances. In this
context, the mounting 1s preferably designed so that a
displacement of the plug-and-socket panel can only take
place by overcoming a certain irictional force, so that a
vibration of the measuring device as a whole leads to a
considerable damping of the movement of the individual
measuring-device modules.

By particular preference, the measuring-device modules
are designed as, per se, enclosed functional units. This
means that each measuring-device module provides the full
functional scope of a measuring device. In this context, the
connections, by means of which a measuring-device module
1s connected, are used on the one hand, to connect a device
or a component group to be measured and, on the other hand,
to connect the measuring-device module to a bus system,
which 1s provided according to one preferred embodiment of
the plug-and-socket panel. The data produced by a measur-
ing-device module are supplied via this bus system to other
measuring-device modules or to external computer systems
for further processing. In addition to transferring parameter
sets for the implementation of a measurement to the relevant
measuring-device modules, the bus system 1s also used for
supplying electrical energy to the measuring-device mod-
ules. For this purpose, a power pack designed as a plug-in
module 1s provided, which makes use of the grid dimension
of the measuring-device modules used, but occupies several
orid units, and which 1s also connected via a plug connection
to the plug-and-socket panel.

Furthermore, 1t 1s advantageous that each base element of
a measuring-device module can be connected to another
base element and that each second printed-circuit-board
space of the two connected base elements forms a common
additional printed-circuit-board space. In this case, each first
printed-circuit-board space 1s a separate, enclosed space for
cach base element, which has only one or more locally
limited openings for the passage of parts of a main printed-
circuit board. In each first printed-circuit-board space, one
main printed-circuit board i1s accommodated respectively,
the two main printed-circuit boards preferably being con-
nected via an additional printed-circuit board arranged in the
additional printed-circuit-board space. Accordingly, the two
base elements, connected via an additional printed-circuit
board 1n the additional printed-circuit-board space, jointly
form a measuring-device module, which 1s plugged into the
measuring device. The two main printed-circuit boards can
also be connected by a cable or may have a direct plug
connection in the additional printed-circuit-board space.

Moreover, the second printed-circuit-board space can be
extended to form an additional printed-circuit-board space
by connecting one base element to a frame element 1nstead
of the second base element; as a result of the additional
printed-circuit-board space, an enlarged region is provided
in which the main printed-circuit board of the measuring-
device module can be connected.

Opposite to a connection of this kind provided in the
region of the second printed-circuit-board space, a connec-
tion carrier, on which an additional electrical connection 1s
arranged, 1s advantageously provided on the base element.
While the connections provided 1n the region of the second
printed-circuit-board space are orientated towards the rear of
the device, the additional electrical connection 1s positioned,
by means of the connection carrier, so far in the direction of
the front of the measuring device that, when the measuring-
device module 1s inserted, 1t can be inserted through the
recess 1n the front of the device and can be operated from the
front.

With the base element made from two frame elements,
which can be connected together to form a base frame, 1t 1s
particularly advantageous if the frame elements are provided
with centering elements on which the main printed-circuit
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board 1s centered within the base frame. The printed-circuit
board 1s fixed between the two Irame elements during
assembly of the second frame element.

The connection between a measuring-device module and
the plug-and-socket panel preferably takes place by means
ol a plug-in contact element, which 1s designed as a part of
the main printed-circuit board and 1s guided from the first
printed-circuit-board space through an appropriate recess in
the base frame. For this purpose, the frame elements, which
are preferably manufactured as cast parts, are milled, only
one milled recess being preferably formed in each frame
element when the base frame has been assembled, so that a
groove provided to recerve an HF seal does not need to be
penetrated.

Frames which are open at both sides of the surface of the
main printed-circuit board are preferably used as the frame
clements. Cover plates are then fitted to the base frame,
which consists of two frame elements of this kind, to form
a closed base element. To improve cooling, the cover plates
can have perforations through which the cooling air can tlow
into the measuring-device module. To attach the cover plates
to the base frame, clip elements are provided, which are
pushed over the cover plates from the external periphery of
the base frame after placing the cover plates onto the base
frame. Accordingly, the base frame and the cover plates are
combined to form a base element by the attachment of the
clip elements, wherein the clip elements provide locking
projections, which engage with corresponding indentations
provided 1n the cover plates 1n the form of beading strips.
This prevents an accidental release of the clip elements,
which are under spring tension.

Furthermore, the clip elements provide a surface, which 1s
arranged 1n the region of the external periphery of the base
frame after fitting the clip elements, and 1s formed on the at
least one guide element. This guide element co-operates
with a corresponding guide element formed on the measur-
ing device to form a guide device.

DESCRIPTION OF THE DRAWINGS

The foregoing aspects and many of the attendant advan-
tages of this invention will become more readily appreciated
as the same become better understood by reference to the
following detailed description, when taken 1n conjunction
with the accompanying drawings, wherein:

FIG. 1 shows a schematic presentation of a view of the
front of the measuring device according to the mvention;

FIG. 2 shows a perspective presentation of a receiving,
device of the measuring device;

FIG. 3 shows a perspective presentation of the receiving
device with housing components removed;

FIG. 4 shows a perspective presentation of the receiving
device with the measuring-device modules removed;

FIG. 5 shows a perspective presentation of the receiving
device with the blank elements removed;

FIG. 6 shows a schematic presentation of the structure of
a first measuring-device module according to the invention;

FIG. 7 shows a schematic presentation of the structure of
a second measuring-device module according to the mnven-

tion;
FIG. 8 shows a schematic presentation of the structure of

a first measuring-device module according to the mvention
consisting of two base elements;

FIG. 9 shows a schematic presentation of the structure of
a second measuring-device module according to the mnven-
tion consisting of two base elements;

FIG. 10 shows a schematic presentation of the structure of
a first measuring-device module according to the mvention
with spacing elements;
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FIG. 11 shows a schematic presentation of a third mea-
suring-device module according to the invention consisting
of two base elements:

FIG. 12 shows a schematic presentation of a third mea-
suring-device module according to the invention consisting
of two base elements shown {from a second perspective;

FIG. 13 shows a schematic presentation of a fourth
measuring-device module according to the invention;

FIG. 14 shows a schematic presentation of the structure of
a fifth measuring-device module according to the mvention
with a frame body; and

FIG. 15 shows a schematic presentation of the structure of

a fifth measuring-device module according to the mvention
with a frame body from a second perspective.

DETAILED DESCRIPTION

An exemplary embodiment of a measuring device accord-
ing to the mvention 1s illustrated in FIG. 1. The measuring
device 1 according to the imnvention comprises a measuring-
device housing, at the front of which an information-output
device 9 1s arranged. A display device 3 1s integrated 1n the
information-output device 9. Furthermore, to operate the
measuring device 1, several operating elements 4, which can
be used to adjust various parameters for the implementation
of a measurement or to call up different functions, are
arranged 1n the information-output device 9 1n the area on
the front of the measuring device not required for the display
device 3. A recess 3, through which an electrical connection
6 1s accessible, 1s also provided at the front of the measuring
device 1.

As will be described 1n greater detail below, the electrical
connection 6 1s arranged on a measuring-device module,
which can be plugged into the measuring device 1 and, after
assembly of the measuring-device module, projects through
the recess 5 at the front of the measuring device 1. In the
exemplary embodiment of the measuring device 1 according
to the mvention, the recess 5 1s large enough to create an
access to a second electrical connection, which can be
provided for a further measuring-device module plugged
into the device. In the exemplary embodiment presented, the
corresponding opening 1n the front panel of the measuring
device 1 can be closed with a blank cover 7.

Furthermore, a handle 8, which can be fixed to the lateral
surfaces of the measuring device 1 via a clip device 1n a rail,
1s arranged on the measuring device housing 2. The handle
8 can be fixed via the clip device in almost any position
required, so that 1t also acts as a support for the measuring
device 1, by means of which the inclination of the measuring
device can be adjusted.

FIG. 2 shows the interior of the measuring device 1. The
information-output device 9 arranged at the front of the
measuring-device housing has been removed to allow a
better view. Within the measuring-device housing 2, a
receiving device 10 1s arranged, at the front 10a of which the
information-output device 9 1s attached. In this context, the
information-output device 9 1s screwed to an operating-
panel carrier 16 and 1s fixed together with the latter to the
receiving device 10. By means of the operating-panel carrier
16, the information-output device 9 1s arranged at a distance
from a plug-and-socket panel 11, which, 1n the exemplary
embodiment shown, 1s arranged 1n the receiving device 10
parallel to the front of the measuring device 1.

The height h of the plug-and-socket panel 11 1s signifi-
cantly smaller than the overall structural height H of the
receiving device 10. The plug-and-socket panel 11 1s
arranged 1n an upper region of the recerving device 10. By
way ol extension of the plug-and-socket panel 11, an air-
guide plate 18 1s arranged toward the base 17 of the
receiving device 10. Together with the plug-and-socket
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panel 11, the air-guide plate 18 separates the entire structural
volume of the measuring device housing 2 into a front and
a rear region.

A fan 19 1s arranged 1n a lower region of the operating-
panel carrier 16, which pumps ambient air via a cooling-air
inlet 28, which 1s provided 1n a lateral wall of the measuring
device 1, mto a cooling-air shait 21 to cool the electronic
components of the measuring device 1. The cooling-air shatt
21 1s limited at the lower side of the housing by a base plate
22 of the operating-panel carrier 16 and at the upper side by
an intermediate plate 23. The intermediate plate 23 1s
disposed at the height of the transition between the plug-
and-socket panel 11 and the air-guide plate 18.

The air-guide plate 18 provides a plurality of openings 24,
by means of which the cooling-air shait 21 1s connected to
a module region 25 in the rear portion of the receiving
device 10. The air drawn by means of the fan 19 from the
environment around the measuring device 1 accumulates 1n
the cooling-air shaft 21. The pressure 1s balanced via the
openings 24 1n the direction of the module region 25, so that
the module region 235 1s regularly supplied with 1fresh
cooling air. The electronic components of the measuring-
device modules arranged 1n the module region 25 are cooled
by the tflow of cooling air. To achieve an air flow for cooling
the measuring-device module not only 1n the lower region of
the measuring device 1, the air-guide plate 18 1s designed in
an angled manner, thereby forming a vertical portion 18a
and a horizontal portion 18b. The cooling air i1s then
deflected over the horizontal portion 185 from the cooling-
air shaft 21 into the region of the plug-and-socket panel 11.

The cooling-air shait 1s limited in the direction towards
one side wall 30 of the operating-panel carrier 16 by a
perforated plate 31, in order to provide an accessible elec-
trical connection, at least for some of the measuring-device
modules fitted, which 1s also accessible from the informa-
tion-output device 9. Between the side wall 30 and the
perforated plate 31, the air-guide plate 18 1s cut away
approprately creating a through openming 32, through which,
as already explained, the electrical connections of the mea-
suring-device module accessible from the front of the mea-
suring device can be plugged.

A guide device 135 1s formed on the base 17 of the
receiving device 10 for each of the plug-1n measuring-device
modules, mnto which an individual measuring-device module
can be mtroduced from the open, rear side 26 of the
receiving device 10. This guide device 15 comprises a
groove 27, which achieves the lateral guiding of a measur-
ing-device module. Furthermore, the guide device 15 com-
prises several resilient tongues 14, which are arranged in the
groove 27. The resilient tongues 14 hold the inserted mea-
suring-device module at a defined distance from the base 17
of the receiving device 10. I a force acts upon the nserted
measuring-device module, for example, when the measuring
device 1s placed on a table, then the resilient tongues 14 are
subjected to resilient deformation and the impact on the
measuring-device module 1s therefore reduced. The guide
components 15 of the receiving device co-operate with
guide elements, which are arranged on the measuring-device
modules and will be described below, in guiding the mea-
suring-device modules.

For the exchange of data, each inserted measuring-device
module 1s connected to a plug-and-socket panel 11 via one
plug-in connection, several plug sockets 12a to 12¢ being
provided on the plug-and-socket panel 11 for this purpose.
In addition to this number of plug sockets 12a to 12e, further
plug sockets 27a to 27b can also be provided on the
plug-and-socket panel 11, which are used, for example, for
connecting a computer module. The plug sockets 12a to 12e¢
and the further plug sockets 27a, 27b are components of a
bus system which 1s formed on the plug-and-socket panel 11.
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This bus system 1s controlled via a computer module, which
1s also plugged into the receiving device 10. The distance
between the plug sockets 1s determined by the grid dimen-
s1on, according to which the guide devices are designed; by
way ol deviation from this, the plug sockets 12a and 1254
have a wider spacing to allow the implementation of elec-
trical connections at the front of the measuring device 1.

The measuring-device modules do not have their own
power supply, but are supplied with electrical energy from a
common current and voltage supply via the bus system
formed on the plug-and-socket panel 11. For this purpose, a
turther plug element 13 1s formed on the plug-and-socket
panel 11 by means of which the plug-and-socket panel 11 1s
connected to a power pack, which 1s not shown 1n FIG. 2.
Via the plug-and-socket panel 11, the power pack therefore
supplies the necessary electrical energy for all the electrical
and electronic components arranged in the measuring device
1, including the information-output device 9.

Communication between an iput/output device and/or
the information-output device 9 connected to the measuring
device 1 and the individual measuring-device modules takes
place exclusively via the bus system formed on the plug-
and-socket panel 11. By preference, a USB (Universal Serial
Bus) system can be used in this context. The plug-and-
socket panel 11 1s mounted 1n a floating manner within the
receiving device 10. Screws 28, which are screwed through
an extended recess 1n the plug-and-socket panel 11 to a
component mounted on the receiving device 10, but con-
cealed 1n the diagram by the plug-and-socket panel 11, are
used to fix the plug-and-socket panel 11. Within certain
limits defined by the extended recess, the plug-and-socket
panel 11 can be displaced relative to the receiving device 10.
The plug-and-socket panel 11 1s also held by a clamping
strip 29. The clamping strip 29 consists of a number of
spring clips, which additionally fix the plug-and-socket
panel 11 and, via the clamping force, prevent the plug-and-
socket panel 11 from being displaced too readily. The
friction caused by a displacement damps the movement of
the plug-and-socket panel 11 and, therefore, also of the
measuring-device modules plugged into 1t.

If the measuring-device module 1s displaced relative to
the receiving device 10 on the basis of the guide device 15,
then the plug-and-socket panel 11, which 1s connected to the
measuring-device module via the relevant plug socket 12a to
12¢ and/or via the other plug sockets 27a, 27b, can follow
the movement of the fitted measuring-device modules.
Accordingly, the plug-and-socket panel 11 experiences ric-
tion at the clamping strip 29, thereby damping the movement
of the mserted measuring-device modules.

The guide device 15 1s preferably structured 1n a sym-
metrical manner so that appropriately designed resilient
tongues 14 and grooves 27 are introduced, respectively, mnto
the cover of the receiving device 10, which 1s not illustrated
in FIG. 2. In total, ten plug positions are provided in the
receiving device 10, of which five are provided for receiving
the measuring-device modules, two plug positions being
provided for a computer module and the other three plug
positions being reserved for a power pack. A guide device 15
with resilient tongues 14 1s not provided 1n the region with
the power pack. The individual measuring-device modules
can be built up with different widths, so that several plug
positions may be occupied by a single measuring-device
module.

FIG. 3 once again illustrates the receiving device 10 but,
in this diagram, the cover 33 i1s also fitted. Moreover, the
operating-panel carrier 16 1s attached to the receiving device
10. The receiving device 10 1s fitted, for example, with a
power pack 34 and two measuring-device modules 35 and
36, the measuring-device module 35 being designed as a
computer module. The space remaining at the rear of the
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receiving device 10 between the measuring-device modules
35 and 36 1s occupied by unapertured-face blank elements
37 and 38. Accordingly, the power pack 34, the measuring-
device modules 35 and 36, and the blank elements 37 and 38
tully occupy the rear of the receiving device 10. The blank
clements 37 and 38 contact the measuring-device modules
35 and 36 or, respectively, the lateral wall of the receiving
device 10 with lamellae, which will be described in greater
detail below and which contributes to a screening of the
measuring-device modules from electromagnetic radiation.

In order to achieve a unified visual appearance and a
robust housing for the measuring device 1, an upper housing
part 39 1s placed onto the receiving device 10, which,
together with a lower housing part 40, forms the visible,
external measuring-device housing 2 of the measuring
device 1. The measuring-device modules 35 and 36 and the
power pack 34 are fixed i the receiving device 10, into
which the measuring-device modules are initially only
inserted, by means of a rear cover 41 of the measuring-
device housing. The rear cover 41 of the measuring-device
housing provides an opening 42, through which the sides of
the measuring-device modules 35 and 36 facing towards the
rear of the receiving device 10 and the power pack 34 are
accessible. A second opening 43, which 1s separated from
the opening 42 for the measuring-device modules 35 and 36
by a Web 44, 1s provided for the power pack 34.

In order to cover the wvisible transitions between the
measuring-device modules 35 and 36 and the blank elements
37 and 38, insertion elements 45 are inserted in the rear
cover 41 of the measuring-device housing. For this purpose,
receiving recesses 48 are formed at an upper edge 46 and a
lower edge 47 of the opening 42, into which the insertion
clements 45 are mserted. The gaps which occur between the
measuring-device modules 35 and 36 and the blank elements
37 and 38 are covered by the isertion elements 45, so that
when the rear cover 41 1s 1n place, a visually unified overall
impression of the measuring device 1 1s formed.

By contrast with the other measuring-device modules, the
power pack 34 has 1ts own cooler. For this purpose, a fan 50
1s attached at the rear side of the power pack 34, which
causes a flow of cooling air through the interior of the power
pack 34, lateral inlet openings 51 being provided for the flow
of cooling air. The 1nlet openings 51 are arranged 1n a lateral
wall of the receiving device 10. Slots 52 are formed at a
corresponding position in the lower part of the housing.

Furthermore, a power connection 33 i1s provided at the
rear wall of the power pack 34, by means of which the
measuring device 1 can be connected to a power cable. A
main switch 54 1s provided 1n order to switch the measuring
device 1 on and off. This main switch 54 1s used for the
complete 1solation of the device. For a normal operational
interruption, the measuring device 1 can be switched on and
ofl via a standby switch arranged on the front panel.

FIG. 4 once again shows the receiving device 10, wherein
the measuring-device modules 35 and 36 are shown with-
drawn from the measuring device. Each of the measuring-
device modules 35 and 36 i1s connected via a contact strip 55
or 56, respectively, to one of the plug sockets 12a to 12¢ or
27a or 27b respectively. At the side of the measuring-device
module 36 opposite to the contact strip 56 of the measuring-
device module 36, which faces towards the rear of the
measuring device, electrical contacts 57, 57', and 57" are
formed, which can be input or output contacts for each of the
relevant measuring-device modules. The measuring-device
module 36 1s provided for processing measurement signals,
which originate from the device under test (DUT). The
devices to be tested may be connected, for example, to one
of the connections 57, 57', or §7". A measurement signal of
this kind 1s processed entirely within the measuring-device
module 36. The parameters, which are required for process-
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ing an incoming signal of this kind, are supplied to the
measuring-device module 36 via the bus system of the
plug-and-socket panel 11 and the contact strip 56.

Testing a device 1n this manner leads to the output of a
data record from the measuring-device module 36, the data
record being made available via the contact strip 56 through
the measuring-device module 36 and the bus system of the
plug-and-socket panel 11, to other measuring devices or to
the information-output device 9 for display. In the exem-
plary embodiment presented, as already described with
reference to FIG. 1, the connection 6, which 1s accessible
from the front of the measuring device 1, 1s formed on the
measuring-device module 36 in addition to the electrical
connections 57, §7', 87" at the rear of the measuring device
1. Both the electrical connection 6 and also the electrical
connections 37, 57", and 57" are used for the input and output
of signals, which are required for the measurement, includ-
ing, for example, trigger signals, wherein the processing of
a measured signal takes place exclusively within the mea-
suring-device module. The data record determined in this
manner can be further processed 1n other measuring-device
modules or external computer units or can be presented via
a display device.

By contrast, the measuring-device module 335 1s designed
as a computer module and 1s connected via the contact strip
55 to the information-output device 9. This computer mod-
ule controls the USB bus used jointly by the measuring-
device module 36 and the computer module. At the side
facing towards the rear of the measuring device 1, a con-
nection 58 1s provided on the measuring-device module 35,
inter alia, for an additional monitor device.

On the blank element 37 arranged between the measuring-
device module 35 and the measuring-device module 36,
lamellae 59 are formed on both sides facing the measuring-
device modules 35 and 36, which are in contact with the
measuring-device modules 35 and 36 1n the rear region of
the measuring-device modules 35 and 36, when the mea-
suring-device modules 35 and 36 are plugged into the
measuring device 1. The lamellae 59 are manufactured from
a conductive material, so that they contribute to the screen-
ing of the measuring-device modules 35 and 36 arranged 1n
the receiving device 10. Lamellae, which achieve a screen-
ing of electromagnetic radiation, are also formed on both
sides of the blank element 38 arranged between the mea-
suring-device module 36 and the lateral wall of the receiving
device 10. These lamellae 59 of the blank elements 37 and
38 co-operate with corresponding lamellae, formed on each
measuring-device module 35 and 36, respectively, which
will be explained 1n greater detail in connection with the
structure of the measuring-device modules 35 and 36. The
lamellae are designed 1n the farm of flat metal clips, which
can be subjected to resilient deformation and therefore
achieve a secure contact with the adjacent structural com-
ponent.

FIG. 5 once again shows the receiving device 10, with the
blank elements 37 and 38 removed. Threaded boreholes 60
to the base 17 of the receiving device and to the cover 33 are
provided 1n the blank elements 37 and 38, so that the blank
clements 37 and 38 can be screwed to the cover 33 and/or
the base 17 of the recerving device 10. For this purpose,
screws 61 are screwed through the base 17 of the receiving

device 10 and the cover 33 into the corresponding threaded
boreholes 60.

FIG. 6 shows a first exemplary embodiment of the struc-
ture of a measuring-device module according to the inven-
tion. A first frame element 67 and a second frame element 68
act as bearing components of the measuring-device module.
The two frame elements 67 and 68 are essentially rectan-
gular, the first frame element 67 providing a groove 69 at 1ts
side facing towards the second frame element 68, 1nto which
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a high frequency sealing thread 1s mserted. The first frame
clement 67 and the second frame element 68 can be con-
nected to one another along this groove 69 so that an
enclosed base frame 1s formed along the groove 69 consist-
ing of the first frame element 67 and the second frame
clement 68. A main printed-circuit board 70 1s mounted 1n
this base frame.

To accommodate the main printed-circuit board 70, the
first frame element 67 provides a mounting element 73
arranged on the mner periphery of the frame element 67,
onto which the main printed-circuit board 70 1s placed.

Centering elements 74 are preferably attached to the
mounting element 73, which determine the position of the
main printed-circuit board 70 relative to the first frame
clement 67. These centering elements 74 are preferably
designed to be cylindrical 1n shape with multiple steps, and
engage with at least one step 1n corresponding centering
recesses 75 in the main printed-circuit board.

Furthermore, a first projection 72a and a second projec-
tion 726 are formed on the main printed-circuit board 70,
which project beyond the first printed-circuit-board space 80
formed within the peripheral groove 69. To allow the pas-
sage of the second projection 725, a milled recess 76 1s
provided in the second frame element 68, which leaves free
a slot slightly wider than the thickness of the main printed-
circuit board 70 between the two frame elements 67 and 68,
when the first frame element 67 and the second frame
clement 68 are joined together. A corresponding mailled
recess, which 1s not shown 1n the diagram, 1s formed on the
second frame clement 68 for the first projection 72a. The
projection 72a passes through the milled recess and forms
the contact strip 55.

The first frame element 67 and the second frame element
68 combine to form a base frame, in which the main
printed-circuit board 70 1s clamped. The first frame element
67 and the second frame element 68 fix the printed-circuit
board 70 along the external periphery of the main printed-
circuit board 70. The majority of the area of the main
printed-circuit board 70 1s not covered by the frame ele-
ments 67 and 68. The base frame produced in this manner
provides a raised periphery 83 at each of its sides 81 and 82
facing away from one another, which 1s used for fixing cover
plates 84 and 85 onto the base frame.

The cover plates 84 and 85 enclose the base frame and
accordingly form an enclosed first printed-circuit-board
space 68, 1n which the majority of the main printed-circuit
board 70 1s arranged. Since the cover plates 84 and 85 and
also the first frame element 67 and the second frame element
68 are manufactured from a metallic material, the compo-
nents arranged in the interior are shielded from electromag-
netic radiation. The cover plates 84 and 835 are identical in
structure, and the description below 1s therefore limited to
the cover plate 85 illustrated 1n the foreground.

At 1ts edge 86, the cover plate 85 provides an approxi-
mately 90° fold 1n the direction towards the second frame
clement 68. In its exterior contour, the fold corresponds to
the raised periphery 83 of the second frame element 68. Like
the raised periphery 83, the fold on the outer edge 86 extends
around three sides of the rectangular geometry of the base.
Parallel to the fold on the edge 86 of the cover plate 85, there
are several beading strips 87.1 to 87.5 itroduced into the
cover plate 85, wherein the beading strips 87.1 to 87.5 are
also ornientated as indentations in the direction towards the
fold at the edge 86 of the cover plate 85.

A first connection element 88 and a second connection
clement 89 for connecting the main printed-circuit board 70
are arranged on the second projection 726 projecting from
the first printed-circuit-board space 80. The second projec-
tion 72b extends through the milled recess 76 from the first
printed-circuit-board space 80 1nto a second printed-circuit-
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board space 90. The second printed-circuit-board 90 1s
enclosed by frame arms 91 to 94 provided on the first frame
clement 67 and the second frame element 68. When the first
frame element 67 1s connected to the second frame element
68, the mutually facing surfaces of the frame arms 91 to 94
are therefore once again in tlush contact with one another.

The base frame consisting of the first frame element 67
and the second frame clement 68 therefore forms a first
printed-circuit-board space 80 and a second printed-circuit-
board space 90, wherein the first printed-circuit-board space
80 15 enclosed at both sides of the main printed-circuit board
70 by a cover plate 84 and 835, respectively. A second
projection 725 of the main printed-circuit board 70 projects
into the second printed-circuit-board space 90. To allow the
passage ol the main printed-circuit board 70 into the second
printed-circuit-board space 90, a milled recess 76, by means
of which the first printed-circuit-board space 80 1s connected
to the second printed-circuit-board space 90, 1s provided. In
the exemplary embodiment 1llustrated, a connection element
88 and a second connection element 89 in the second
printed-circuit-board space 90 are connected to the printed
conductors of the main printed-circuit board 70. A milled
recess 1s also provided on the opposite short side of the
measuring-device module, through which the first projection
72a projects from the first printed-circuit-board space 80,
the projection 72a being formed as a contact strip, which can
be plugged mto one of the plug sockets 12a to 12¢ or,
respectively, 27a or 27b.

The measuring-device module shown in FIG. 7 essen-
tially corresponds 1n its structure to the measuring-device
module shown 1n FIG. 6. However, instead of the cover
plates 84 and 85, cover plates 84' and 85', which are
perforated with cooling-air apertures 93 to achieve improved
cooling of the electronic components arranged on the main
printed-circuit board 70, are provided. To ensure continued,
adequate screening, metallic covers, which prevent electro-
magnetic interference are attached to the main printed-
circuit board.

FIG. 8 shows a further advantageous embodiment of a
measuring-device module 36 according to the invention. In
this embodiment, the main printed-circuit board 70 has a
third projection 72c Corresponding to the geometric exten-
sion of the third projection 72¢, a connection carrier 98 1s
formed on the first frame element 67" and the second frame
clement 68'. For this purpose, a first connection-carrier
clement 984 1s formed on the first frame element 67'. Along
the outer edge of the first frame element 67', a peripheral
groove 69' 1s once again formed, which also runs along the
outer contour of the first connection-carrier element 98a.
Furthermore, an enclosed base surface 99 1s formed 1in the
region of the first connection-carrier element 68a on the side
of the frame element 67' facing towards the cover plate 84'.

On the second frame element 68', corresponding to the
first connection-carrier element 98a, a second connection-
carrier element 986 1s provided, which also has a base
surface, which 1s not visible 1n the diagram, so that the third
projection 72¢ of the main printed-circuit board 70 1s
enclosed, when the first frame element 67' and the second
frame element 68 are combined to form a base frame. While
an extremely small gap for the passage of the third projec-
tion 72¢ 1s formed 1n the transitional region between the first
printed-circuit-board space 80 and the connection carrier 98,
an enlarged free space 99' 1s formed by a gradation of the
base surface 99 at the end of the connection carrier 98 facing
away from the first printed-circuit-board space in which
suflicient space 1s available to provide a connection of the
main printed-circuit board 70 to the third projection 72¢ by
an electrical connection 100.

The electrical connection 100 1s screwed onto the end face
of the connection carrier 98, an additional fastening surface
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101 being formed on the second connection-carrier element
986 1n the exemplary embodiment 1llustrated. In dependence
upon the installation position of the corresponding measur-
ing device module within the measuring device 1, the
additional fastening surface 101 may also be formed on the
first connection-carrier element 98a.

FIG. 8 illustrates the measuring-device module 36, as
shown 1n FIG. 4. The measuring-device module 1s composed
of two base elements 65 and 66, the base element 65
corresponding to the base element described with reference
to FIG. 7. The base element 66, which 1s connected to the
base element 65 1n the region of the frame arms 91 and 92,
1s additionally present. The frame arms 91 to 94 are thicker
than the part of the first frame element 67" and the second
frame element 68' enclosing the first printed-circuit-board
space 80, so that the frame arms 91 and 92 can be brought
into contact with the frame arms 93 and 94 of the base
clement 65. Together with the frame arms 91 to 94 of the
base element 65, the frame arms 91 to 94 of the base element
66 therefore enclose a common structural space, which 1s
described as the additional printed-circuit-board space 90'.

An additional printed-circuit board, which 1s not 1llus-
trated here, but which provides the connection of the main
printed-circuit board 70 of the base element 66 to a further
main printed-circuit board 70 of the base element 65 may,
for example, be arranged in this additional printed-circuit-
board space 90'.

FIG. 9 once again shows the measuring-device module
36, with the two base elements 65 and 66 already combined.
While the frame elements 67 and 68 or, respectively, 67' and
68' are screwed together, the cover plates 84' and 83' are
merely placed 1n position. To prevent a displacement on the
relevant base frame, the outer edges 86 of the cover plates
are, as already described, folded i such a manner that they
engage around a corresponding, raised periphery 83 formed
on the relevant frame element 67, 68, 67', or 68'. Clip
clements 102 are provided to fix the cover plates 84' and 85
to the base frame of the base elements 63 and 66.

The clip elements 102 are formed as a U-shaped profile,
which extends along a length, which 1s at most equal to the
length of the beading strips 87.1 to 87.5. In this context, the
two arms of the U-profile are formed from a row of
individual spring clips 103.1 to 103.9 or, respectively, on the
opposite side, 104.1 t0 104.9. The spring clips 103.1 t0 103.9
and 104.1 to 104.9 are jointly arranged on a carrier surface
105. The width of this carrier surface 105 1s determined by
the width of the base frame.

In the opposite direction to the direction in which the
spring clips 103.1 to 103.9 and 104.1 to 104.9 extend from
the carnier surface 105, a pair of curved projections 106 1s
punched out of the carrier surface 105 to form a guide
clement. In this context, the distance between the mutually
facing edges of the punched-out, curved projections 106 1s
slightly larger than the lateral extension of the resilient
tongues 14. By contrast, the distance between the edges of
the punched-out curved projections 106 facing away from
one another corresponds to the width of the groove 27 in the
receiving device 10. The punched-out, curved projections
106 arranged respectively 1in pairs on the carrier surface 105
of the clip elements 102 accordingly co-operate with the
guide component 15 of the receiving device 10 to form a
guide device for the respective measuring-device module.

The clip elements 102 are pushed from the external
periphery over the cover plates 84' and 85' placed on the base
frame until locking projections 107, which are arranged on
cach spring clip 103.1 to 103.9 and 104.1 to 104 .9 at the end
facing away Ifrom the carrier surface 105, snap into the
beadmg strips 87.1 to 87.5. In this context, the length of the

Spring cllps 103.1 to 103.9 and 104.1 to 104.9 1s dimen-
sioned in such a manner that the carrier surtface 105 i1s in
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contact with the base frame. This guarantees that the force
transierred from the resilient tongues 14 to the measuring-
device module 1s actually transferred to the measuring-
device module and does not merely lead to a displacement
of the clip elements 102 on the base element.

A clip element 102', which has a slot 108 1n its carrier
surface 105', through which the projection 72a of the main
printed-circuit board 70 passes, 1s also arranged at the end of
a base element facing towards the front of the measuring
device 1. Because of the connection carrier 98, the clip
clement 102' 1s shorter than the other clip elements 102. To
continue to surround the slot 108 so that 1t 1s enclosed by the
carrier surface 10%', the respective first spring clips 103.1°
and 104.1' are designed with a bevel.

On the opposite side of the measuring-device module 36,
the open, additional printed-circuit-board space 90', in
which the first connection eclement 88 and the second
connection element 89 are screwed to the second projection
72b of the main printed-circuit board 70 of the base element
65, 1s covered by a housing cover 110. The housing cover
110 covers three sides of the additional printed-circuit-board
space 90' formed by the frame arms 91 to 94 of the base
clement 65 and the frame arms 91 to 94 of the base element
66. The housing cover 110 has lateral cheeks 111 and 112,
of which the extension in the direction towards the electrical
connection 100 1s greater than the length of the frame arms
91 to 94. Accordingly, the lateral cheek 111 overlaps the
cover plate 83" and the lateral cheek 112 overlaps the cover
plate 84'. Each of the cover plates 84' and 85' i1s then
screwed, together with the lateral cheeks 111 and 112,
respectively, to one of the frame elements. Accordingly, by
means of the joint screw connection of the lateral cheeks 111
and 112 to the cover plates 84' and 85', respectively, contact
with the relevant base element 1s ensured even 1n the region
in which the cover plates 84' and 85' cannot be fixed with a
clip element 102.

Furthermore, a region 1s provided in the lateral cheek 111,
in which the lamellae 59, already mentioned with reference
to the blank elements 37 and 38, are arranged. The lateral
cheeks 111 and 112 are connected to one another via a rear
wall 113, connection apertures 114, 114", and 114" being
provided in the rear wall 113, through which the electrical
connections 57, 57', and 57" project from the housing cover
110, when the housing cover 110 1s placed onto the mea-
suring-device module 36.

In the exemplary embodiment illustrated, a further fan
115 1s provided 1n the housing cover 110, which 1s used to
increase the air flow 1n the region of the base elements 65
and 66. A gap 1s provided between the mutually facing cover
plate 85' of the base element 66 and the cover plate 84' of the
base element 65, which allows a through tlow of cooling arr.
To manufacture a gap of this kind, the size of which 1s
determined by the grid dimension of the guide devices 15 1n
the recerving device 10, spacing elements are provided
between the base elements 65 and 66 1n the region of the
frame arms 91 and 92 of the base element 66 and the frame
arms 93 and 94 of the base element 65. These will be
explained with reference to FIG. 10.

In the simplest case, a measuring-device module 1s rep-
resented by a single base element, as shown 1n FIG. 10. The
orid dimension, 1n which the guide devices 15 are arranged
within the receiver device 10, 1s determined by the structural
width of a measuring-device module of this kind. As already
mentioned 1n the explanation of the connection of more than
one base element, with a base element of this kind, the

maximum structural width 1s 1n the region of the frame arms
91 to 94.

The material thickness of the lateral cheeks 111 and 112
of the housing cover 110 1s added to this structural width. If
the measuring-device module 1s composed of two base
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clements, as in the case of the measuring-device module
illustrated 1n FIG. 9, then the lateral cheeks 111 and 112,
respectively, which are arranged between the frame arms 91
to 94 of two base elements, are dispensed with because of
the common housing cover 110. Accordingly, 1I two base
clements are combined to form a measuring-device module,
then two spacing elements are 1nserted between the two base
clements to ensure that the grnid dimension 1s maintained.

In this context, the spacing elements 120 have an external
contour 121, which corresponds with the external contour of
the lateral cheeks 111 and 112, respectively. Accordingly,
one part of the spacing elements 120 overlaps the corre-
sponding cover plate 84' or 85', respectively, of the base
clements 65 or 66, respectively, which are to be connected
in such a manner that the corresponding cover plates 84' and
835, respectively are also fixed in the region of the transition
between the first printed-circuit-board space 80 and the
additional printed-circuit-board space 90'. Furthermore, the
spacing e¢lements 120 have an internal contour 122, which
corresponds with the internal geometry of the second
printed-circuit-board space 90 formed by the frame elements
67 and 68, together with the frame arms 91 to 94.

FIG. 11 once again shows the complete measuring-device
module 36, the structure of which has already been
explained 1n detail with reference to FIGS. 6 to 10. The
measuring-device module 36 provides an electrical connec-
tion 100 facing towards the front of the measuring device 1,
which can be formed, for example, as an N-socket or an
ONC-socket. Three electrical connections 37, 57', and 57",
which are designed as conventional connections for mea-
suring devices, are arranged at the end of the measuring-
device module 36 facing towards the rear of the measuring
device 1. The measuring-device module 36 therefore has
connections facing the front of the measuring device 1 and
also facing the rear of the measuring device 1, so that, 1n the
event of a simple change of the device under test, the
measuring device 1 can still be operated exclusively from
the front.

FIG. 12 once again shows the front of the measuring-
device module 36. The electrical connection 100 1s attached
to the connection carrier 98, which 1s composed of the first
connection carrier element 98a and the second connection
carrier element 985. As already explained 1n the description
relating to FIG. 8, an enlargement of the volume surrounded
by the connection carrier 98 1n the direction towards the
clectrical connection 100 1s achieved by a gradation of the
base surface 99, which forms the outer limit of the connec-
tion carrier. As a result of this widening of the first connec-
tion-carrier element 98a, a mounting surface 125, which 1s
composed of the front faces of the first connection carrier
clement 98a and 985, 1s also enlarged. To allow an enlarge-
ment of this kind of the mounting surface 125, an additional
attachment surface 101 1s provided on the second connec-
tion-carrier element 98b. This surface 101 1s used only to
recetrve the electrical connection 100, but does not lead to an
enlargement of the interior volume of the connection carrier

98.

In dependence upon the plug position i which the
measuring-device module 1s mserted, the connection-carrier
clement 985 can also be provided with the gradation 1n order
to enlarge the structural space and the additional attachment
surface 101 can be formed on the first connection-carrier
clement 98a. The guide components 15 used to receive
measuring-device modules, which have a connection-carrier
98, are provided with a larger gap because of the increased
space requirement.

To improve the flow of cooling air, the spacing elements
120 can also be designed 1n two parts. Two-part spacing
clements of this kind are shown 1n FIG. 13 with the reference
numbers 126 and 126'. The spacing between base elements
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in this context 1s provided only 1n the region of the frame
arms 91 to 94, so that the flow of cooling air entering
between the cover plates 84 and 85 extends into the region
of the spacing elements 126 and 126', where 1t flows 1nto the
additional printed-circuit-board space 90'. The cooling of the
measuring-device module 1s considerably improved espe-
cially when using an additional fan 115.

FIG. 14 shows a measuring-device module 35 designed as
a computer module. The measuring-device module 35 com-
prises a base element 66' and 1s connected at its end facing
the rear of the measuring device to a frame body 127, which
supplements the second printed-circuit-board space 90
forming an additional printed-circuit-board space 90'. The
internal geometry of the frame body 12.7 corresponds to that
of the spacing elements 120; however, its thickness corre-
sponds to the width of the frame arms 91 to 94 of a base
clement. With a frame body 127 of this kind, a base element
66' 1s supplemented in such a manner, that the additional
printed-circuit-board space 90', previously discussed 1n rela-
tion to the measuring-device module 36, 1s formed, without
the need to connect a complete, second base element to the
base element 66'. Spacing elements 120 are again mserted
between the base element 66' and the frame body 127, so
that the overall width of the measuring-device module 35 1s
once again a multiple of the grid dimension.

Various connections of the computer module project
through the housing cover 110' including, inter alia, a video
connection for connecting a monitor device. Furthermore, a
row of additional connections 130, 131", and 130" is pro-
vided, with which the computer module can be connected,
for example, to a network and additional mput and output
devices.

FIG. 15 shows the computer module 35 from a second
perspective. The diagram clearly shows how the frame body
127 supplements the structural width 1n the region of the
second printed-circuit-board space 90 forming the additional
printed-circuit-board space 90'. This additional printed-cir-
cuit-board space 90' 1s again enclosed by a common housing
cover 110.

During the construction of the measuring device 1, two
computer modules may also be provided; however, this 1s
not 1llustrated. One computer model 1s used for communi-
cation with the information-output device 9, while the
second computer module 1s used to control the measuring
device 1 via external input and output devices and/or via a
network, such as Ethemet.

In this context, the individual measuring-device modules
form complete functional units, which, with an appropriate
power supply, can also be operated outside the measuring
device. This offers the advantage that an individual measur-
ing-device module can be calibrated and the measuring-
device modules calibrated i1n this manner can be inter-
changed. In particular, 1n the event of a retrospective
replacement of a measuring-device module, for example,
because of a fault, considerable cost savings can be
achieved.

10

15

20

25

30

35

40

45

50

16

While illustrative embodiments have been 1llustrated and
described, it will be appreciated that various changes can be
made therein without departing from the spirit and scope of
the 1nvention.

The embodiments of the invention 1n which an exclusive
property or privilege 1s claimed are defined as follows:

1. A measuring-device module for a measuring device,
wherein the measuring-device module coinprises a plug-in
contact element for the electrical connection of a plug-and-
socket panel of the measuring device provided for data
transier, characterized in that the measuring-device module
comprises a first base element with a first printed-circuait-
board space for recerving a printed-circuit board and with a
second printed-circuit-board space, and further comprising a
second base element that can be connected to the first base
clement, the second base element having a first printed-
circuit-board space for recerving a printed-circuit board and
with a second printed-circuit-board space, and wherein the
second printed-circuit-board space of the first base element,
cooperatively with the second printed-circuit-board space of
the second base element, forms a common additional
printed-circuit-board space, and further wherein the printed-
circuit board of the first base element 1s connected to the
printed-circuit board of the second base element with an
clectrical connection arranged i1n the additional printed-
circuit-board space.

2. The measuring-device module according to claim 1,
characterized 1n that the first base element comprises oppo-
sitely disposed frame elements, each frame element having
outwardly extending frame arms, and wherein the second
printed-circuit-board space of the first base element 1s
defined by the frame arms.

3. The measuring-device module according to claim 1,
characterized 1n that at least one spacing element for adapt-
ing the measuring-device module to a grid dimension of the
measuring device 1s arranged between the first base element
and the second base element.

4. The measuring-device module according to claim 1,
characterized in that at least one electrical connection ele-
ment 1s provided, which 1s connected to the printed-circuit
board of the first base element, or to an additional printed-
circuit board 1n the second printed-circuit-board space or 1n
the additional printed-circuit-board space.

5. The measuring-device module according to claim 1,
characterized 1n that a connection carrier with a further
clectrical connection 1s provided at the end of a base element
disposed opposite to the second printed-circuit-board space
of the first base element.
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